376

ELECTRIC RAILWAY ENGINEERING

"13. In one, all armature coil connections are made directly to the
commutator; in the other, on the larger sizes resistances are introduced
between the coils and every bar of the commutator, some of which are
always in circuit, and the remainder always present.
"14. In one the sustained capacity for a given weight is within the
reasonable requirements of construction; in the other it is only about
half as much.
"15. Finally, the gearless type, with armature and field varying
relatively to each other, is available for one, but this construction is
denied to the other.'
"Consideration, then, of the characteristics peculiar to each class of
motor indicates not that the single-phase motor cannot be used, but that
if adopted the weight or number, and the cost of locomotives or motors
required to do the work must be much greater; that the depreciation of
that which is in motion will be much higher; and that there will always
be an excess weight of fixed amount per unit which must be carried
irrespective of the trailing or effective loads. We must, therefore, in
many cases be led to the selection of the direct current motor, that motor
which has the higher weight capacity, the greater endurance, and the
lower cost per unit of power."
In discussing this paper Storer criticizes each point in turn as
quoted below.1
"1. 'The input of current in one is continuous; in the other, inter-
mittent/ Quite true, but the drawbar pull is quite as effective in one
case as in the other.
"2. The direct current motor has a solid frame like the single-phase
motor. It has, further, two or more laminated poles bolted in, and if the
interpole construction is used has as many more relatively small and
delicate poles. The alternating current motor as built by the com-
pany with which I am connected has, in all sizes up to a diameter of 38
in. field punchings made in a single piece and built up and keyed in the
frame, making it as solid a construction as an armature on its-spider.
The claim for less rigidity in the single-phase motor is, threefore, not
sustained.
"3. 'One has exposed and hence freely ventilated field coils; the
other has field coils embedded in the field magnets/ It is Jcnown to
most motor designers that coils in contact with iron will dissipate heat
much faster than when in the open air. This is especially true of coils
in an enclosed motor. . I have repeatedly noticed that motor field coils
which have been removed on account of roasting, have shown the
insulation in contact with the pole pieces to be in good condition, while
other sides were badly roasted. I know, therefore, that in respect to
1 Discussion of above paper by N. W. Storer, A. I. E. E., Vol. XXVI.